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ABSTRACT 

ft study evaluated the validity of^the use of digital 
erity and reaction time as variables to predict students V gross 
typing speed. To gather data for the study, researchers tested 
approximately 120 students from three- typing classes at Jefferson 
Community College in Louisiana and one typing class at the University 
of Louisville (Kentucky ). I n the first test, researchers used an 
electronic stopwatch ^ hand-held counter , and a digital computer to 
measure the digital dexterity of students entering the clashes. The 
second test involved the use of a digital computer to measure the 
students' reaction time , ability to use their fingers independently, 
and speed at typing tharee random characters. Based on the results of 
the first test, it was 1 concluded that little correlation exists 
between gross typing speed and digital dexterity. After correlating 
the results of the second test with students' gross typing speeds 
after the completion of a one-semester course, the researchers 
determined that reaction time and the ability to use fingers 
independently had moderate correlation coefficients with gross typing 
speed. The ability to jtype three random characters was, however, well 
correlated with typing speed. (MN) • * 
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Item 20 (Continued) 

* in the second phase of the study, beginning typing students were given 
a batterTof computer-administered tests to measure wactio^time , , the ahxl- 
itylo Se the Sngers independently and the speed with which three random 
characters could be' typed on a keyboard. The test results were correlated 
Sth gross typing speel after the completion of a one-semester course It 
was found thai reaction time and «£ ability ^ use ^e fingers independ- 
ently had moderate correlation coefficients, but that the ability to^ype 
Tree random characters was well correlated with = thereof 

It was concluded that this last type of test, or some modification thereof, 
may be useful in screening typist trainees. 



s 



' UNCLASSIFIED 



H- SECURITY CL 



ERIC 



Technical Report 539 



s 



0 

ERIC 



PREDICTION OF SUCCESS AT TYPING 

• • r 

> * 

>» 

Thomas 6. Cleaver and Carol A. O'Connor 
University of Loul^yllle 

M. A. Flschl 

* CONTRACTING OFFICER'S TECHNICAL REPRESENTATIVE 

Submitted by: 
Robert M. Sasnipr, Director ^ 

BASIC RESEARCH , 

" ' . • ; ^ 

Approved by: 
Joseph Zeldner 
TECHNICAL DIRECTOR 

U.S. ARMY RESEARCH INSTitl/tE FOR THE BEHAVIORAL A^OC. At SCIENCES 
6001 ElanhoWer Avenue. Alexandria. V.rg.n.a 22333 

Office, Deputy Chief of Stiff for Personnel 
Department of the Army 

September 1980 

Baaic Reaearch 

Army Project Numhar 
2Q1*1102B74F 

Appfosea «» pubtc T-«Si: SitHbutio« onltanited. 
iii 

t - - • 

6 



Aftl Research Reports and Technical Reports are intended for vonwri Qt 
R&D tasks and for 6ther research and -military agencies. Any find! ngsTeady 
for impiementatioh at the time of publication are presented 4n the last part 
of the Brie$ Upon completion of a major phase of the task, formal recom- 
mendations for official action nomalj^ani conveyed to appropriate military, 
agencies by briefing or Disposition Form. 



\ 7 



FOREWORD 



The Army Research Institute for the -Behavioral arid Social Sciences (ARI) 
Has performed basic research in the development of measures for identifying 
soldiers with good potential for developing speed and accuracy in typing as 
an. important skill useful in many Army MOS categories . This report describes 
a two-phased research program to identify tests useful in screening typist 
trainees ; 1 

The technological base research described herein was conducted under 
Jrmy Project 2@16lio2B74F by the University 6f Louisville Foundation, Louis- 
AVille, KY, under Contract No. (*DA 903-79-C-0423 . 
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PI^bieTidN OF .SUCCESS NT TYPING 



BRIEF 




Requirement: ; • . . . , j 

The requirement " for this contract is as stated in the proposal "Predi|- 
tion of Success at Typing by Use' of a Simple Test of pi«x^D«t^^ ^ 
This proposal states' that preliminary research lndiiates a correlation/between 
digital dexterity and performance of keyboard tasks . Experiments ^" de- 
scribed which measure digital dexterity by double taps on a key. 
sposed to measure the' digital dexterity of beginning typxsts and then upon 
Completion of a typing course, to correlate their gross typing speeds wjth 
"Seir digital d e xtSri?y test scopes. After -the results were analyzed, addi- 
Slnal- experiments were to be performed to refine and improve the experimental 
technique and to gather supporting, data • < . Jf 

Procedure (first phase) : : * . . w 

An electronic stopwatch, a manual h^^-held counter , and a digital com- 
puter were used to administer tests of digital dexterity to students entering 
introductory typing courses. The double-tap experiment «ajj«J the^e» 
quired for a subject to make two/rapid taps with the J»dex^l?g «. Th* couiit.r 
test measured the time required to advance a counter from zero to 50. \ 

Findings (first phase) : 



Gross typing speed at the end of the typing courses was only slightly 
correlated wi^fdexterity test .cores The ^^efetv teJt^e not 

close to zero, and it was concluded that the- digital dextepty tests were not 
sufficiently predictive to be useful. Therefore the experiments were rede- 
signed to include measure! of information processing ability. . 



• ft 

Procedure (second phase) : ** 



* a diaital computer was used to administer three'fcests to students enter- 
A digital computer w * s Th ese^tests consisted of measurement of re- 

ihg. introductory Jyping cour «. Jhese^est^c independently, and 

action time, measurement of the ability to use tne zing * 
measurement of the speed with which three random characters could be type 
onto, the computer keyboard. 



/ 



Findings .(second phase) : 

• upon completion of the typing course, gross typing 'speeds were measured 
and correlated with the three parts of the test. Correlation coefficients 



of +.25, = .,« «« -.7, were found for the l^S^^f | ! ' iiU 
dent fingers W, and three-char^ter test respecti . 

correlation of typing speed witfc the th screen typist trainees, but 
test, or a edification th^of, coul d beu J* ^echn^ue^ould be 

that refinement and simplification of: th^xperxmen am _ , 

required. ' :' > 
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PREDICTION OF SUCCESS AT TYPING 



".. IOTRODUCTION , , • 

' Thousands of people every year begin typing training in hi* ^g^jT 
colleges, trade schools, and military-operated schools. B*rely are the en 
trihtl screened in any way to determine their^aptitude for ^J^gf-f 6 
Person who intends to be a casual typist, scre^ng^may be ^approprxate 

trained at an employer's expense, the screening will atj/o be of benefit to 
the\ employer. 

."Although there are max> S tests of clerical i^U*** f ^^1^ 

SShftoleiM IiSSl 9 dIxt,rity and mechanical aptitude t, aptitude for 

keyboard tasks. * 

. . _ -1 

Tn iq , 7 T a MacOuarrie developed his Mechanical Aptitude Test. in- 
cluded t'we^e^f or tapping and dotting His tapping test measured 
Se speed with which a person could place three dots ^/^^Y^gle 
of small circles; the dotting test required that the sublet ^ 
,4o«- in each of a number of unequally spaced circles. These tests were 

success in these tasks. 

S5 1851. Arline iUWr. conducted * series sf ^"^^^r" 

given at the time of employment,. The best correia takes about 12 min- 

typists. 



Wguarrie. T. W. (1927). ft mechanical ability test. J. Pers.Res ., 5, 
329-337. '/ - ' ■ 
2 Gottsdanker, R. M. (-1943)." Measures of potentiality for machine calcula- 
tion. J . AppI. Psychol. , 27. 233-248. ; • .\ • : : ; 
3 naw ^ • n m (1946). Prediction 'of achievement in. typewriting and sten- 
4«SJin "a liberal arcs college. * Appl. 30. ... 
4 B lakemore, A. (19 5 l)^e^cing typing costs with aptitude tests. ' Person- 
nel J., 30, 20-24. . . 




13 



The most ambitious and innovative attempt evaluate typih^aptita|e 
was the work of Flanagan-, Fivass , and.Tuska in 1959. 5 They based their study 
oi*-the hypotheses that skill at typing is related to 

1. the ability to tap with one f inger ; at a ,time by controlling each, 
finger separately and independently, and 

• 2 .. the ability to learn to respond with a particular finger on perceiv- 
> ing a number or letter. 

in their- test, adhesive-backecT fel^ circles were attached to the end of 
each finger. Each pad was then moistened with a different 
"tapping test," as they have called it, consisted of nine separately timed 
•sections. The first two were designed to *est the first hypothecs; and the 
last seven, to test the second hypothesis. The subjects tapped their fingers 
S each of 12 rows of circles on a^ge according to letters that had been 
assigned to the fingers,. « ; ./ ' • 

Flanagan, Fivars, and.Tuska compared typing speed /in words per minute 
at the end of various typing . courses to the scores achieved on tapping tests 
' administered at the beginning of such courses, and th ? ^ on 

validity coefficients of approximately .50. f . They also fcrapd -that scores oj 
the tapping test were ^not well correlated with" the 1 eve Vo.f. J*>! 
subjects. This indicates that their tests. are not biased in favor of experi 
Sea typists, and it also gives evidence that the dexterity required on the 
tappino test is not significantly improved by typing training. In still an 
other^est, they compared intelligence test scores to. typing speed and found ; 
very little correlation. . . . 

Since publication of their paper, the authors have continued witt their 
research and now publish a kit to administer the tapping -test.* Businesses 
and Others use the kits for screening purposes. .The authors now. distribute 
about 1,000 kits a year. 7 ; ,,• : - ' ' • 

Vervslittle published research- has been performed. in this field since 
the work^f Fla'nagan7livars, and Tuska. However Cassel and Heier did com- 
pare typing speed tests to scores On the General Aptitude Test Battery 
Tc^B?$ They found th*t by using multiple; "regression they could obtain a 
correlation coefficient of* .72. # 



Flanagan, aV C , Pivars.^ < i t^ska, " 
typing and keyboard Operations. Per 5 . and Guid, J., 37, 5, 353. 3>/ , ... 

6 Flanagan,- J. (1963). Manual for the Tapping Test. Pittsburgh: Psycho- 
metrics Techniques Associates. 

7 Fivars, G. Personal communication. . .. 

8 Cassel R n . & peier, G. W. (1971). Comparative analysis of concurrent 
and predictive validity for the GATE Clerical Aptitude Test Battery. J, 
Psych. , 79, 135-140. ■ . 
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- Although the tapping test Say be useful as a predictor of success at typ- 
ing, ftlrioxnSnat undesirable as a mass screening test because it is tge, 
consuming andre^uires special materials (felt pads and 
the test is feiely tied to eye-hand coordination, i.e, ^« ^ 
at the paper in order to position their fingers properly- Expefienceotyp 
£t? do not look at their fingers as they type; therefore, eye-hand -coord.- 
nation tests seem to be inappropriate; 

■ in preliminary research, the author tested the speed i of -"J^****^ 

taps which varied among subjects from 0.07 seconds to 0.16 seconds The 
s£lk of tapping seemed to be related to Keyboard and musical -strumen^ 
sSlls (anecdotal) . Since the index finger is the most used digit, .|t ?s 
reasonable to presume that in adults this digit is extremely well tra 5 n ^ 
a^d that in fact, it is trained to such an extent that performance in this 
silX tapping task cannot be improved significantly by practice. Indeed 
S was also found in the preliminary tests that no "^ificant or^.at*ble 
improvement in time could be achieved through practice. "^^tiveiy 
tentatively concluded that the speed of tapping in thxs.trak was remxyeiy 
trainable and that it was a measure of inherent f ^ps gnetxcall y de ; 
termined, index finger dexterity, and perhaps of digital dexterity in g 

Phase I 'of the research described herein is based on the hypothesis that 
the s P eed e with which adults can tap their ; fingers "^g^^^ 

of inherent digital dext that dxgxta^ ^ter^^ t ^ ks 
cipal .requirement for speed and acco»g xnjy^ g that this simple test .. 
for .experienced keyboara users . it blluUJ - u " 

does not require eye-hand coordination. ^ ' ; - . - r 

Another factor Un determining a typist's speed and accuracy 

ing this translation may limit ; ^ypi J^gg*-- ^ ilit? to process in- 



PHASE I EXPERIMENTS 



Experimental -Design 



used to reset the count to zero- 

m'^L^m-^x ass — 



to tap the button twice in rapid succession. The idea was 

fastest titne for a double tap; it was found. that only a few practice trials 
Sewer t^an 10° Were require! to train a subject and that 30 recorded trials 
providefSfficient daS. It was also discovered that occasiona ^ ^ ef- 
fect failed to turn off the timer oh the second _tap ? ^ese error j caused ex 
cessive time to be recorded. It was therefore determined that the data 
analysis should include some method to compensate for these errors. 

: a secc-nd experiment was designed using a Veeder^hand counter a simple 

to be held in the palm of the right hand and advanced with the thumb, but 
it can also be operated -easily with the left. hand. 

Dexterity testing using this device was chosen as an alternative to the 
double taring the stopwatch. It Was intended^ that the sub|e 
vance the counter as fast as possible for a specific number of counts, the 
time for the task then being recorded. Testing with our volunteer subjects 
determine? that they could advance the counter 50 time, without fatigue . 

The above tests require the presence of an observer .to instruct the sub- 
ject and record the data. This requirement was. deemed undesirable for two 
reasons : 

i. Nonuniforms of instructions to the subjects might introduce error 
into the data. 

2 if this method were to be employed in a mass screening program for 
typists, many trained instructors would be required. 

Therefore a second set of experiments was devised to automate the data- 

further benefit of this method is that the data, already in machine-readable 
form, could be easily analyzed by computer. 

The double-tap experiment using the stopwatch was to be duplicated by 

cally recorded on a floppy disk. 

The manual counter experiment described above would be duplicated by . 

mf£& zvs&a s ass asaar* 

the disk. 

Ii ord«r to time the .abj.iti' responses , it MS neo esssry .to W5it| J 
can be measured, to an accuracy of better than 1 millisecond. 
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: A BASIC program was written to Present the do^le-tap and counter ex- 
periments to ?he subjects. The program is contaxned xn Appendxx B. 

. « 

- ' - - "■« '■■ * " % 

Procedure . ~ ; 

.• four classes we A used. W«e at J.«.r.o„ ^'^.f "^fln"^ 

«ir ism ssgs y r "^s **- 

in age from 18 to 60. Ail classes began xn January 1980. 

■ • " -# i:v, Q ^ir-st- class of the semester, the principal in- 

and to begin experiSentation. The «p.rx»«. t. ""^""f ' j, Lpna- 
deaonstrated . and -.be student s sere 5f ^f^f^ J Si*u«s . Each 

'sejit Form" (see Appendix C) . 

Student, were -.ban conducted to ar.other roor one at a ti^ while class 

was in pro,«SS. Dr. ST£2£S was presenting 

four experi»ents_on each subject ^ turn. While { . „,„ supSr- 

SiS"J33 I fperSi„rtneT»rcoiputer^d 5 rated „peri S ehts. 

> ; .«^..^^> i «g^^'S5fir ^stopicr 11 

and by instructing the subject xn the proper way _ ±ndex 

would^e held in the palm of the dominant hand a»^r^,££ 

finger of the same hand. The ^^^^^^rtrained^ he or she would 

in the double-tap experiment. When subject ^ experimenter 

perform 30 double taps, reporting each resgt in |u rn f or« P , 

to record on the "Digital Dexterity Test" form (see Appendix . 

• ^.^^^^^^^SSM hanHnf advance! 
use. The counter would be held ^^er a little practice , the subject would 

Slime! ££ SAJT&JSbS^ ^ * » ~ ^ * 

-xt the s^4^ ^ n ^mM^^^t^ 
mated experiments. When necessary, tg^«g«a» em* ± - reqpest that the 

ize the subject with the equipment ■ i j then instruct the subject on per- 
subject type in his or her name and ^LixlnqTkey twice in rapid succes- 
formance of the double-tap experxment (s « n **Z * television receiver) 
sion). The subject Was f*-^™ 1 *^^? Sis Si followed by 30 
^^Sg^T^^ 3£S* ^ were„automatl- 



\ 



\ 



cally recorded on th§>d±sk; 
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The program next presented the subject with instructions on the ani- 
mated couSter test (50 rapid taps on a single key) , provided * s ^ P"^ e 
Sssibn, and proceeded with the test. The results were automatically recorded 

bri the disk. , v 

Appendix E contains a sample run' of the BASIC program. No Panted (hard- 
copy) output occurred during the conduct of the experiment; -all output simply 
appeared on the television screen. . • 

After the experiment was completed, the subject was given a $3.00 p/yment 

and returned to the classroom; ( 

*» 

After completion of the courses, the students V typing scores were ob- 
tained from the teacher. These. scores consisted of the results of one or more 
timed 5-minute speed tests with the results expressed in gross words per min 
ute and number of errors. ' ~\ ■ , , ' 

At the end of the term, the above experiments *err^~te^^3^'&^ 
of the students to determine if typing training improves dexterity test 
measurements . . . 

It is recognized that students completing an introductory typing course 
cannot be "considered- experienced typists; therefore the plan was to conduct 
follow-up tests if the results of the one-semester experiment were encouraging 

Results 

The original intent of this research was to test formally the hypothesis 
that the speed with which a person can perf orm these tests is a ™" 
herent digital dexterity and that this dexterity measurement can be used as a 
predictor of success at typing. 

in early May 1980, scores on typing tests were obtained from the teachers 
of the courses, ^hese^ scores were the results of timed (5-minut e)test| of 
typing speed measured -in words per minute. Gf the original 103 sublets who. 
had been given the dexterity tests, 52 completed the typing courses and are. 
included in this study. v 

In trying to assess possible correlations between the dexterity tests 
and typing speed, six dexterity variables were considered: 

4; Best tap time manually (BTM) : Of the 30 trials requiring the sub- 
ject to depress and release the start/stop button twice in succes- 
sion, with the times being recorded manually from the stopwatch 
the best time (least amount of time required) is the first variable 
(in hundredths of seconds) . 

2. Mean of the best lo\tap times manually (MBTM) : This variable is 
similar to the firs*, except that the average (mean) of the best 
10 times is being used (in hundredths of seconds) . 

3. Counter time manually (CTM) : This is. the time, recorded manually 
from the stopwatch, required by the subject to advance the counter/ 
from zero to 50 (in seconds). 1 h 



IS 



4. 



5- 



Best tap time automated (BTA 1 ) : This variable; similar to the first. 
Is the lest time 'required by the subject to strike the space bar on 
ie Spi^i keyboard twice in succession (in thousandths of seconds) . 

Mean of the best ,10 tap time! automated (MBTA)': ^J£^%*& 
10 best times required by the feubject to strike the space bar on the 
Apple II (in thousandths of seconds) ... 

" 6. Counter time automated (CTA) : The time. required by the subject to 
V strike the space bar on the Apple II 50 times in succession (xn . 

; thousandths of seconds).' - 

4 

" The means of the best 10 tapping times were used instead of the means of all . 
30 times to eliminate, any possible outlying data due to the subjects errers 
and untUliarity with the- equipment and to help eliminate any confounding ef- 
fects due to the. subjects' past experience.- 
" " usimg the simple correlation coefficient as ^ a measure of association_be- 
tween typing speed (words per minute uncorrected for typing errors) and the 
- 'six variables described, above L typing speed was most highly correl ^, W ^ nt 
the best tapping time, recorded manually (BTM) , with a correlation coefficient 

Table 1 * 

* ' - _ _ k- 

mrrplati^n of Dexterity Tests with Typing Speed 




Variable 



■*:V 



. b ; x . .315 

Best tap time manually (BTM) • <2 54 

Mean best tap'time manually. (MBTM) . • ] 0l6 

Counter time manually (CTM) ' « Q55 

Best tap timf automated (BTA) - -.036 

' Mean best tap time automated (MBTA) , . #0 24 

W Best counter time automated (CTA) 4 



Figures' « through 6 show graphically the association between typing, speed 



\- and the six variables 



'since most of the six variables were fiQt "highly correlated with each . 



^«i)Sf._regressio,f /e9»«W" ^Hipii^rieiStion co.mci.St oi •.».. •«* 
? S'riabl.s ; ,TOis r. S ^^ in »_?5lt|ji« 5™KrSiitm squ»£i6n using only a/ 

Hits in typing speed can be accounted for by the variables. > 
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The goal' was not to predict the subject's act-ual . typing speed^Jmt to 
determine 'Whether the dexterity tests would help to ■ 
typists and- good typists. The original 52 subjects were divided xnto tVo 
arouos- the first group consisted of subjects whose typing speed was l£ss 
1Sn P 35 words per minute, and the second group consisted of those w f W. 
±„g\peed was at least 35 words per minute. For each group, the ^ £ f 
the sS dexterity variables were calculated and the results are tgg^,.- . 
Table 2. For ntfh'e of the variables, did the means differ ^^"^fe^ 
tween the poor typists and the good typists; In some cases, good typists 
had faster times than the poor typists; and in other cases, the good typists 
had slower tinjes-i - ' « 



Table 2 



Means of Dexterity Variables for Poor //si Good Typists 



7"- 



ft 



Variable 



<35 



_Typ±ng speed 



>35 



Best tap time manually (BTM) 

Mean best £ap time manually (MBTM), 

Counter time manually (CTM)^ 

Best tap time. j automated (BTA) 

Mean best tap time automated (MBTA) 

Be3t counter time automated (CTA) 



' 15.96 
,17.98 
11.27 
139.09 
159.02 

8058.00 



< 
< 
> 

> 
< 



17. 9§ 
19 . 80 
11.24. 
138.28 
154,-11 
8359 .80 



variables and mean typing speed for each ^roup. 



'Table 3 



Typing Speed and De xterity Variables 



Variable 



Typing speed 

Best tap time manually (BTM) 

Mean best tap time manually (MBTM) 

Counter time manually (CTM) 

BeSt tap time automated (BTA) 

Mean best tap time automated (MBTA) 
Best counter time automated (CTA) 



Experienced 
<N «' 35} 



v 35.59 
*17 .49 
19.27 
11.33 
140.82 
158.38 
8323.90 



Not experienced 
(N - 17) 



> 
> 
> 
> 
> 
> 
> 



!v 24.96 
'15.88 
18.09 
11.11 
134.29 
152.95 
7972.30 
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the difference in mean typing speeds of the experienced and nonexperienced 
groups is^igntficSt i«Fthe .01 level, but the differences between these 
croups on the dexterity tests is not significant. This means that Previous 
SiS experience is related to the typing speed at the end of a one-semester 
ty|ing course, as was expected, but that the dexterity tests do not detect 
this typing expedience . 

In fact, itts interesting to note that the experienced group actually 
Averaged greater times on the dexterity, tests than the nonexperienced^ ^oups 
m il Witnessed by the positive correlation, coefficients between typing speed 
tnd most of the dEterity variables, it appears that the better typists actu- 
Tly ^ LTe time to complete .the, dexterity trials . (Note ^at the r-value 
being, so close- to zero for variables 3 through 6 indicates no real correlation.) 

Correlations between typing speed and the dexterity variables were ex- 
amined for the 35 subjects who had had some previous typing W* 1 ^ • ™^ 
this group, typing speed was most highly correlated, with. the mean of the best 
To lapping tiSs tmanUal) , r - -.188, and with the best tapping txme (manual), 

*- - 16 - •'.-.Uv;: 

For the group of 17 subjects with rto previous typing experience, the 
variables most highly correlated with t&ing speed are : the mean of the>est 
10 tapping times (manual), r rf .476, and the best tapping time (manual) 

42. While these correlations are .significant, they are suspect due to 
the small sample size. .And their predictive use would be lifted, because 
the majority of people have had some typing . experience . 

• u « . '" •.'/■ 

Conclusions^ , 

The' low correlation coefficients obtained indicate that the, simple dex- 
'teritv tests used are not predictive of success at typing afterfa one-semester 
" Introductory ITpU course! It should be remembered that th J^«g ggf" 

sis of this research was that well-trained typists would be lx«^|| . in speed 
~by" their digital dexterity (as measured by our simple tests) . »"^^ B 
"has been neither proved nor disproved by the foregoing, but it has been shown 
that early success at typing is not highly correlated with such .digital 
dexterity. • 

_ " that the dexterity tests are useful "in predicting the ultimate 
.It may be that tne aexte y , in predicting the rate of progress 
speed attainable ^^^^^^^/^ an introductory course should 
noTbe Spected'to correlatfwelf with dexterity. However, the discouraging 
results dS, |t mike it appear desirable to pursue follow-up studies using 
dexterity tests. 

Although the course Was intended as introductory,' the _-gf|^>"^^ 
the course had a wide range of typing experience. , Many who used -the touch 
Slhod Sd already taken other typing courses or e .^ r ^ nd ^ ha T 
^r-t This -made the data- difficult to analyze. Indeed, it was round ^na* 
"ping- Kd^ri^ompletion of the course was more dependent on previous ex- 
perience" than ; on any of the factors measured. . ... _ 



.15 



It was therefore decided to abandon digital dexterity tests. As an a 
terna^ve tne role of information processing ability in the prediction of 
success at typing would be considered. 



PHASE II EXPERIMENTS 



A different approach to prediction of early success at typing was clearly 
in order Advice was obtained from Grace Fivars, one of the inventors of the 
Previously deserted tapping test. She suggested the use of tests that would 
measure the ability to use the fingers independently and to associate a ch ar- 
acter with a particular finger. She said that the tapping test has shown that 
lese are the important abilities to test. . 



keeping in. mind that a simple, easy-to-administer test is most ^isjble 

Keeping in tvoists it was also decided to measure tHe reaction^ 

ShSTSS S "ifSnoul, % Ltid th.t rii_ati|5 tlm* denotes «.|ga 
^.-.wonse that follows • stimulus, -e.g : . th« speed of response of a a»iv« 

was recorded, thus there was no measurement of reaction time to a stimulus. . 

Apple II computer, using the keyboard as the input device. . _ _ 

To use the computer for this purpose^, it was necessary ^ ^e a ma| 
^language subroutine to time ^the subject j^«g-«|^ — gjg^' 
shown in Appendix F, is quite similar in concept to the timing sue 
shown in Appendix A. . , 

Tn ^ fir§t experiment,- the subjects were to press the space bar as 
Kit £ gssible sfSr "eceivlnu . stimulus; The reaction t«S would ^ 

be recorded on disk. 

" ; in the second experiment, 'the subject., were to type eight keys in i.- 
T-nce. m one seuuence, 2g^£ft&£K?£r^&g&l-. , 
5S"iail«J?£ SS= Of the'riSnl fiSd. rhis emoLts to ""PPUhT 
f ngerllver tne key, from ,eft to right. In .the o|» « =|gence. Jf - 

licis would type the keys in reverse order, rippling the lingers riomg 

P'ter fS" ieltsftSe cHompletf Ih.^^key ££K 

"information processing" ability; i.e. i ^ - ; _ - - - ^ 1g£ tb 

1^ (requesting that they type either from r*ght to left fe>r from left . 
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stimulus information. f - ' 

,n th. third e*er U ,«t,_th,_ S u£jects were to w j-^^g ^S™- 

acter with a finger, * 

It is recognized that the third experiment will favor the student with ■ 
. 1 ----SiS* iili is not seen as a drawback in the following context: 

typing experience. Tills. IS not seen oo » . r^. Widely 

Students entering beginning typing courses can be expected to have widely 

procedure-^ favors experienced typists may well be mote successful at pre 
dieting typing speed than one that does not. 

A listing of the BASIC program that executes the experiment is contained, 
in Appendix G; <; 



Procedure 



Student fro, ^^^^^m^^^l^M: 
these experiments. One of the .closes was « *™ All classes were taught 
the bther three were at Jefferson Community College. All approximately 
by Ms. Sharon Tiller during the summer term of 1980. There were ™ 
80 students in the four classes. '. _ " 
'■- , „ „ r Sofnrp the third -class meeting) , the prin- 

March and to begin experlnientjtion C « ~f 5 Spitih, student filled 



out a 



j a f Vtime to another room where they sat 

do*, m^^^mqf^ mm ^wm^ , 

BASIC program would request the subjects' name and sex, then it 
if the subject had any previous typing experience. 

The first ,xp,riment instructed the j^*^*™** %Z£*i « 
whenever "GOl" appeared on the display. After a snort prac 
.IrS^er^ conducted and reaction time was recorded. 

_ ,_ - rtl t^cts to position their fingers 

The second experiment directed the su^:ect Si to po ^ ^ 

over the "ASDF JKL ; " keys. This is thest an ^ ic ts werfthen directed to 
typewriter and for the computer ^ey|o_ar^ lf^^l ppeared on the screen 

&1&ES&*g^~* RIGHT" appeared. Tne subjects were then 

... 17 
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the total time to input aiijcharacters , and whether there was a . . 

the character entry. < , „ 

screen, e g., ADK. ^e_t£«, char acters from the home PPSxtxon. 

D, F, 3, K, h,f, i.e., any ? combinations until they got 

The subjects were give ^repeated J*™^ Three data were re- 

• Aft«r completion of the experiment the Subjects were civen « S3 .00 pay- 
mint sua returned to the classroom; 

append!* H contains a sample 'rVbf the BASIC program. 
• The' instructor prb,ioea «e students ■ typing sc> res * the g/^", 

were reported. 

Results * j . ■ , 

. '^trying to detormin, if the ^-.titins ^^^Z^STj^- 
^ Sriy^rSlseaf ^elllarfahlS chosen are described belo» ; 
!. t^o variables are from the first test measuring reaction times. 

1. the best reaction time (BRT^) '* 

2. the mean of- the best five reaction times (BRT^ 
(both recorded in thousandths of seconds) 

H Twelve variables chosen pertained to the Second test, which measures 
" the ability to use the fingers independently: 

i. in *-h«r 20 trials of each subject, re- 

A Six Variables were chosen from tHB zo wxaxs 

gardless of whether, errors were made or not: 

3. the best total time (BTT 21 ) 

4 . the best reaction time (time from stimulus to striking of first 
character) (BRT 21 > , 

of the. sequence of letters. (BDT 21 ) 

• * is 30 



6. the mean of the best. five total times (BTT^) . 

7. the mean of the best five reaction times (BKT^> y * v; 

8. the mean of the best five difference* in total time^minus reac- 



tion time (BDT 21 ) 



B. The remaining six variables are similar to the six just described, 
except they were formed from only the trials that were performed 
without errors • ' " 



9. the best total time (BTT-^) 



10, 



the best reaction time (BRT 22 ) 



11. the best difference in times (BDT 22 > 

12. the mean of the best five total tiroes (BTT 22 ) 

13. the mean of the best five reaction, times (BRT 22 ) 



III. 




14 . ° the mean of the best five differences in times (BDT 22 > 

{A 11 variables for Test II are recorded in thousandths of seconds 

The third part of the tests measured the ability to aSso ^ at %^^" Cter 
with a finger. The 12 variables considered here are similar to/those 
used with the second part of the test . 



B. 



A .' The following six variables are formed usirig all 10;. trials; 
15. the best total tiine ^f*^ 



16. the, best reaction time (BRT^); 



17. the best difference in times (BDT^) 

3^. the mean- of the best five total tiroes (BTT^) 

19. the mean of the best five reaction times (BRT^) 

20. the mean of t^e best five differences in times (BDT 3t } 

The remaining six variables are formed-from only the trials performed 
with no errors: - • , ' * : 

21. the best total time (BTT 32 ) 

22. the best reaction time (MBT" 2 ) 

23. the best difference in times ^ BDT 32 ) 

24. the mean of the best five total times (BTT~ 2 ) 
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25. the mean of the best "five "?^actW"ttm« (BRT^J ■ ■ , ' 

26. the Sean of the best five differences in times (BDT^) - • 

'* (All 12 variables are recorded' in thousandths of seconds.)-. 

'• Mso recorded for each subject were the subject- s se ^ ^^^^ 
experience, and the number of esrors made on parts 2 and 3 of the tests^ 
Means are found using the best five trials ^f 6 ^. 0 ^ 3 "^^^^" Sen er- 
sate for excessively large times sometimes obtained by the sub 3 ects wnen 

rors were made ) * ^ 

Of the original 43 subjects who were administered 
ginning of the summer semester typing courses, 34 completed the course and 
are included in this study * : ^f - .- r . l.™..-^^^-:;x;; ;::~.™™.........'...:... 

rnitiallv- it Was hoped to get an idea of how the 'poorer typists and 
better gpfsts' compared S each other in terms of. these variables The sam- 
nSiSI ITsubjecti was divided into two groups: students whose typing speed 
ft tnl end ol'Se semestfe was less than 35 Words per mi (uncorrected f 
forcing errors, , and those whose it* ^^^^"Si 
minute (uncorrected for typing errors) . The means off £ e YJJJg excep t the' 
g W were then ^^g-^s had^ne be t^b^T^ typing- class 
t- jrom^ary, Je^o'Samine the apparent relationship between the 

pretest and typing speed. 

Next each of the 26 variables described above was plotted as indepen- 

The «ael or.^rlyin, a liniar «l«tioShi f can bl eipre^a in the form 




Y • a + bX + £ 



-_ ..... -i- v . e ~« th G 26 independent variables - t and E 

where Y is typing speed X ^^^^f^f scares , which minimizes the 
represents random errors^ ft ™ and b in the equation. Two quant.- 

amount of error, was usea to c&uauio ^ --- curve are 

ties that are used to judge the effectiveness of the ^t off re . 
the correlation coefficient, ^|^/g n gf ^aJiol coefffficient, 
gression line, denoted Sy, ^ r J£*" " ,_ ing spee d that can be .explained 

al a measure of the average amount the "^^^^^f r2 va l ue to be as 
estimated mean typing speeds ^^fi^.SS. . A more real-, 

close to 1 as P°ssxble, and s y/x ^ ^^J^on from comparison wi*h the re- 
istic goal of rvalues around .5 was decioe Man ual for the Tapping 

suits reported by. John C. Flanagan <W«. P- 12) l«™ e K ™ of .39. 

Test, where his ^values ranged from .12 to .63, with an ave ag . 
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% '■".■•X . " *'■ " : .• ' -f " ■ .- . 

M^ans ^ of ■ pV§ dlcti^V ^ar;ia^3:es 



for Two G roup s of T ypists 



BDT 
BTT 
BRT 
BDT 
BTT 

, BRT 
BDT 
BTT 
BRT 
BDT 
BTT 

" BRT 
BDT 
BTT 



21 
21 
21 
21 
22 
22 
22 
22 
22 
22 



31 
31 
31 
31- 



BRT 
BDT 



31 
31 



Typing speed 




BTT 



BRT 
BDT 



BTT 



32 
32 
32 



BRT 
BDT. 



32 
32 



395. 1Q . 
50.2.06,,. 
1649 .70 ' 
2537.20^ 
622.65 
1773.00 
2423:8 

563 .18^ 
1668.30 




> 
> 
> 
> 
> 
> 
> 

> 

> 

i ". - 
> 



3232750- 
806.29 

1876.50 

1097.70 
598.53 

2253.10. 

1295.00 
836.35 



M 



> 
> 

> 

". V 
- Yi' 
;> ■. 



* 236.35 
264.35 
1880.90 
472.18 
1265.50 * 
2009.00 
»■ 547.53 
1363.60 
1905.60 
484.41 
1283.20 
2027.80 

1380.10 
1439^.90^ 
835.82 
4^5.59 
1693.90 
^==993^29- 

594.88 
r > 14*53.80 
838.59 
486.94 
1782.10 
1036.90 
644.65 



^ross typing speed is used, uncorrected for typing errors. 
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Fig ure7. BRTl , all summer classes, best reaction time, correlation. 
Coefficient = .247693395. 
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Figure 8. iSf*. all summer classes , mean of best 5 reaction times , 
c orrelati on coefficient- = .152882302. - 
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Figure!?, BTT 31 , all summer classes, best character input' time, 
correlation coefficient = -.745320726. . 
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Fi g ur , 13. BRT 32 , all summer classes, best correct character reaction 
time, correlation coefficient = -.57066121. 
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Results of the linear regression of typing speed oh each of the- 26' in- 
dependent' variables (one at a tiiite), are given in Table 5. 

" ■^:^ ^ :^Vi-t- v :;:- : '^■■ i • • - 

Table 5 - ."'Vf j . 

Linear R egression o f Typfhg Spe e d on Prei 

Variable ' Correlation coefficient ( r) Standard e^ror s^ 




BRT 
BRT 
BTT 
BRT 



ERLC 



.249 



i btt 3i" ........ ; ' - 746 



30 



42 



12.60 



7 1 : * . .154 ; 12.80 

1 .:; " : ..417 . r ■ 11.80 

21 • ; -.072- I 3 - 00 



BDT . * -_ 
21 - 407 1 ' l r - 9d 

ififi ' 12.80 

BR T * -.xdd ., . : s- ^ 

—.21 , qq ,• ; 11.90 
BDT , 

BTT 0 - ■ ■ . . 

22 . o?7 12.60 

>BRT f ■ v . -.zz/ 

22 ' ■ " 390 12-00 

22 _ 4 14 ' H.80 

BTT" " . j . ... 

_^ 22 , . , - 12. -70, 
BRT^ 

22 ^ ■ - n on 

* - 407 ii,yu 

BDT__ . '^ U/ 

2 V * - W " 8.65 



,10.80 



31 > t- ... - 557 / . 10.80 

31 • Ai •' ■ 10.80 

BRT. « -- 551 . -- 

SET : .'. 

31 q no 

- 721 v y ' uu 

BTT- 0 . 

32 . ' . 10.70 
BRT. 0 . > -.3 /J. 

32 - ^ - 482 " 11 ^ 40 

BDT 0 '* OZ 

32 ■ 10.10 

BTT„ ~- 624 . . 

32 - - 512 ■ \ H-20 

BRT i . 

32 ~ 477 - I :v : 1 ll- 40 

BDT 32 ' 



V Severa'!- inciting results surface froiri_^ ? e analyses . Fxrst fo| the 
«&4ri#&2 thaf i^Uteto part 1 of tes^nd -gj^^gg^ < 
time, thi correlation coefficients are ^ ^sxtxye^smal^ . ; Th^|ojxg^c . ; 
relations are counter to what would have been eScpSSted, but agree witn tne 
results noted in the Phase I tests. The small correlations also agree with 
the earner results, ^ased on this evidence, any test that measures only 
reaction time would not be sufficient to predict typing speeds. 

Secondly, variables from part 2 of the tests which ^f^ff" g*" 
teritv have moderate correlations ranging from -.07 to -.43. That is, at 

-tilt aoorOXiStelv 16% of the variation in typing speeds can be 'explained by 
a linear P rela?ionsllpf SftH. one- of "these variables. While this %|gy s |^ ally 
Significant, it was hoped to-do better. Also the ^t^^Te ^ e 
occurring with the variables from part 2 which use the Jotjl time, ^.the 
initial reaction time, the time required" fdr the subjects *o think about rip 
olinf their fingers and then to perform the rippling. Thus, it seems that 
ft il necessS'tO include some measure of the thought process, as opposed to 

■ only the reaotion time Or only- the actual performance time. 

The best results were obtained with the "variables from part 3" of the _ 
test The correlation coefficients range from -.48;to -,?5 ; thus ^ing^the 
^^^i^j^^ of Slt V one a variable: yP A s g seen 

that use the total time to complete the task.. f 

typing speed at the end of ah introductory course. , 

• ' -' Table 6 Shows convincing the effectiveness of BTT31 (b est J** 1 ^ 
for oart 3 disregarding errors) , the most highly correlated variable with 
fypinTspeedf as ! predictor of typing speld at ^ end £ one^ester 
Students who perform better on part 3 of the test (less «mej 
type faster. > • 



< Table 6 v 

^ ^ thj si gfis ^igg^ ^ Studen ^ w<th various g asa 

on the Predictive <TVV ^ 



BTT 31 score 



N 



Below 20 



20-34.9 



35 or more 



Below X3§0 L __ v 
1350 .to 1649, 
165.0 . to o ^49 
1950 to, 224,oV 
2250 or more 



11 
10 



7 

6 

,-4 

A 

0 
0 



tests; z 

The model for the reciprocal relationship is of the form 

t> - - 
v = a + — + e 

. • ~h x is the independent variable, 'and e represents the 

SndyerrorE^leK^s^rv 5 ^^ S ^linear ease were obtained and are 
shown in Table 7 for the variables in part 3. 



Table 7 

rnrrelations .-^ *f*ndard Frrnr, for Typing Speed Regi 
on the in de pendent Variable 



Reciprocally 




Variable 



Correlation coefficient r 



y/x 



BTT 
BRT 
BDT- 
BTT 
BRT 
BDT 
BTT 
BRT 
BDT 
BTT 



31 

31 



31 

Si 
31 
32 
32 
32 



BRT 
BDT 



32 
32 
32 



;72 




9 JOS 


;59 




10.50 


.53 




; 11-00 


.69 




9-. 34 


.60 


V ' ■ 


*l0.40 


.55 




1Q..80 


-.70 




9.23 


.61 


a 


10.30 


.50 ' 




ii.20 


.65 




9.95 


.56 




10.80 


.54 : 




id. 90 



it lor the range of values. • ( 

J ' • in ,nrnnrate onlv one of the variables in . 

• The results presented up to ;-ow xncorpo rate o nl| inaep - ende nt vari- 

the regression equation. __fte_n«t jtjp^s to use Y the goal of avdid- 

^ leSl in combination to better 1C | u f f^f ^ correlations between . 

ing. a terribly complicated formula. Due 



32 



44 



: . ITri „ «Wesents the random errors, and the x , . . . ,X n 

where y is typing speed, e r6prejent fc - ± e upon 

are ri independent variables. The Basic g 

y = a + bx. (x = BTT 31 ) 
where R = .746 and s y/x =8.65 

, . , mall ^ best results from the multiple regres- 
but to keep n relatively small. The pest .re 
sion techniques are summarized in Table o . 



Table 8 



iTT 31 , BTT 31 , BRT-l 
BDT 31 , BRT 32 , BDT 32 
BDT 31 , BTT 31 , ^DT 32 
BRT 



BRT 31 , BDT 31 



32' 



BDT 



32 



BDT 3l , BTT 31 , BRT 32 , BDT 32 
BTT 31 , BTT 32 , BRT lf SDT^ 



.-75 
.72 
.72 
.73 
.78 
.81 
.81 
.80 
.84 
;8i 
.83 
87 



8.65 
8.97 




9 . 00 
9.07 
8.31 
7.81 
7.89 

t _ 

8.03 
7.31 
8.00 




3 

(2) 4 
4 
4 
5 



There is no unique answer as to which combination of 

is best and of how many only one variable, but using 

not offer a. significant improvement over using y^ coefficient signifi- 
three or four variables does i re th .^^ The regression equa- 

cantly and decreases the standard error signi Y ^_ ..^^^ ad 

tions using the variables ffffg* & test needs to be performed, 

'vantage that only part 3 of pre-typing^cias speed, BTT31, ^ 

variable. 
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in su^arizing .the. results of the various, regression analyses , there . 
pear to be several fairly, parable models that ^l^££*^. clas5 

corresponding summary statistics. (V =. typing speed) 



1. 


Y 


= 78;23 - 


.0255 


(BTT 3I ) ' 


R 


« .75 s « 8.65 


2. 


Y 


= 76.44 - 


.0206 




R 


= .72 s « 8.97. 


3. 


Y 


= 75.47' 


.0235 


(BTT 32 ) 


R 


= . .72 = 9.66 


4. 


Y 


.= 77.25 


.0765 


(BDT 31 ) : 




.0255 (BRT^ 2 ) + .0505 


9- 










R 


s" .81 B : - 7.89 


5. 


Y 


= -0.42 + 


57355 


(l/BTT 3l 


) 


r = ,72 s'= 9.05 



y = 75.30 - .0252' (BTT ) + 1.437 (E) 



For models 1, 2, and 5, the best^^Were .JW^^^^i? 1 " 
als. even if errors had been made 05 L?«¥.^ f ° S d 'if^e sheets nad 

this study had been instructed to avoid errors " owe ^ r ^ part 3 might 
been led to believe that errors would ^^Vg^g^r^edlction,, would be 
have reverted to a. pure reaction test and any ^ numbe r of 

highly suspect. Ah alternate model to 1 , whxcn incorp * 
errors made on part 3 in the, 10 trials (E), xs 

where "*' ; 

r = .75 and s = 8.67 

*n alternate model to .(5) using the number of errors E is . < ^ : 

Y = -.348 + r.874 (E) + 57054 (1/BTT^) ^ 

where • 

r cs .73 and s = 9.01 

k Similarly, for (2), ; . <• . ' * -J - _ 

^ y = 72.78 - .0206. (BTT^S + 2.09; ?E J 

where, - • 

y ' ■ ' < ■ - - — 

r = .74 and s = 8.87. < - 

■' surprisingly, inoluding .is ,«r, : r# 2K*^aBW.' 
the Bailable. This «?ms (erroneously) to r»ply that JhjJJ te£ „„ to 

ere. th.i..t.r the predicted typing ^ae "n^he typing tests 

m^^wm^ — - ™ ~ e ^ iittie 

to improve the prediction. 
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To account I6i errors made bri the typing tests a? the end of^the semester, 
the net' typing speed was found by subtracting the number of errors on the 5- 
minute tests from the number of words per minute. In applying similar statisj 
tical techniques to the net typing speed; there were few changes in the results. 

- • The best models for predicting the net typing," speed, with their summary 
statistics, .are listed below (Y = net typing speed) ; . 1 

• y * * • - -. ; 

1. *Y = -12.83 + .246 (E) +'65915 U/BTT ) \ 

: 'where ' R = .71 arid s = 10:7 • 

''2. Y =. 76.81 - .237 (E) - .0283 (BTT^) . ._,*•_ . 

" where R = .72 and s = 10.7 

'.' V .The correlation coefficients are of similar "magnitude;, ^but the larger 
•standard errors indicate that the rg would be less precision invthe predicted; 
net typing speeds. • .>£*-' •' ' 

Finally/the effects that 'previous typing experience. 0 may have had on 
the results were -examined. The 34 subjects were divided, into two groups: 
those with previous typing experience and those without previous typing ex- , 
perience. The means of the two groups were then compared, to identify any 
possible trends . The results are' given in Table 9. f) / i. ./,;•< • '»;*- 

' • ■* * ' I : . W ' - ' * 

The results here are very similar to the comparison of. tihe means when 
the two groups were formed by the subjects' taping 'speeds ' : ^ onclu "°2%f °™ e 
this would be that previous typing experience doel impact tyfiing speed at the 
• end of a one-semester typing course and that the predictor variables here are 
related to that past experience. ' . . 

- -> / ■ * ..♦..« 

Conclusions . ' - ■ - ., 

The results indicate that a test given to a .beginning typing student is- 
a good predictor of the typing speed that will be achieved by that student . 
after a one-semester typing course . Specifically, three t@sts -re gi 
^ students entering a beginning typing course. The test results w.ra,«JE»«^ 
with- gross typing speed attained by the students upon completion of the course. 
Although all three tests had predictive validity, the test, requiring the stu- 
dent to enter a three-character sequence on a keyboard f« superior to ^e 
other two. The results of this test correlated well ? r = j73>*_ Tjf^^" 
' typing speed. This correlation coefficient compares ^favorably with -J^f f 
tlfried from Flanagan's tapping. test, which resulted in correlation -coefficients 
of approximately 0,5. 

. * ln regression equations involving only one independent variable the sign of . 

correlation coefficient r i« the same as the sign .of the coefficient of that 
i independent variable in the equation'. For multiple regression equations" • ; 
' where several. independent variables may be used, ^heR value is given as posi- 
tive. For comparisons of different models, the positive correlation coeffi- 
cient will be used. .~ , .(. • 
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Table 9 - • 

Means- of Predictive Variables- 



fbr Experienced vs. Nonexperienced Subjects 



Means 



Variable 



Experienced 
' (H = 20) 



(I* 14) 



BRT^ 
BRT- 
BTT 
BRT 
BDT 
BTT 
BRT 



BDT 



21 

21 
21 
21 
21 



BTT 
BRT 



21 
22 



22 



BDT 



BTT 
BRT 



22 
22 
22 



BTT, 



BRT 
BDT 
BTT 
BRT 



31 
31 
31 



31 



BDT 
BTT 
BRT 
BDT 
BTT 



31 
31 
32 
32 
32 
32 



BRT 



BDT- 



32 



32 

Typing jpeed 



238 
264. 
; 2076; 
495, 
1448 . 
2204 . 
% 574. 
1526. 
2094; 

509. 
1453, 
2226 
590 
4 -1537 
: ' 1533 
} 9*16 
460 
1785 
1067 
608 
1534 
924 
465 
• : 1832 
. 1110 
633 
40 



60 
50 

,35 
,20 
,90 
.50 
.10 
;50 
.50 

;80 
.05 
.40 
;.ib 
.90 
.30 
;90 
.40 
.90 
.90 
.00 
.05 
10 
40 
95 
86 



> 
> 
< 
> 
< 
< 
< 
< 
< 

* < 

< 
< 
< 
< 
< 
< 

. < 
< 
< 



< 
< 
< 
< 
< 
> 



•204.93^ 

242*93 
2225 i90 
475.36 
1471.10 
2370.60 
6pQ v il. 



j 



3 <s : .45 



Baseg on the above > it was concluded that some variation on the three- 
character test may be. useful in screening typist trainees • Th 15 test was im- 
plemented with a microcomputer ,_ the keyboard being used 'for character entry . 
A program was written to time the subjects' responses and to record data. 

Pt may be possible to improve tiie testing procedure by modifying or re- 
placing the Computing equipment. Some possible improvements aire listed below. 

1. Replace the computer keyboard with a simple eight-key keyboard, 
the keys bein^ numbered one ^through eight. The siib ject^would place 

*' his or her fingers over the keys as with a typewriter^ then type in 
three-number (or n-riumber) sequences that would be provided by 'the 
computer display, Iftis type of test would be more like the Flanagan 
tapping test and would' hot favor experienced typists as much as 
those using a standard keyboard. 

* ' ♦ . _ .1 ' 

2. Use ah eight-key keyboard as.^ above, Jbut design and construct elec- 
tronics to make the device self-contained, not requiring an external 
computer. This would require a built-in timer, random number gen- 
erator, and display circuit. Random, three-digit numbers would ap- 

■ pear on an LED; 9 light-emitting diode^ display, and the subject would 
type in the digits on the eight-key keyboard. Timed results would 
be au t omat i cally stored. ; - 

3 / A' simpler* and less* expensive implementation than the above would be 
the ;4JB^ of a programmable calculator to display; the random numbers. 
. The^^ject would: then key in the numbers on the calculator keyboard. 

/She] calculator-would be programed as a timer, and would store the * 
L timing results automatically in its registers. It is believed that 
programmable calculators costing less than $200 could be used for 
this purpose . The disadvantage of this approach is that the calcu- 
- :* lator keyboard is not very much like the typewriter keyboard, and 
eye-hand coordination may play too great a role In the task . 



A still simpler implementation than the above would be to use a 
typewriter for the test. This may involve nothing more than a typ- 
ing pretest (these are available commercially) . * Such a test should 
give a good measure of the student's experience, - and if typing speed 
at the end of the course is highly dependent on the student's pre- 
vious experience (as our data suggest), then the student's final 
typing speed 'should be well corrected with the results of the 



* • pretest ' 



Such a test, however, will not. detect any other mechanisms that affect 
the student's progress. It therefore may be necessary to include additional v 
teats' to 'measure these other factors ; Perhaps a typing test augmented byv ;_ 
some form of the three-character test would have improved predictive validity 
over the' typing test alone or the three-character test alone . . . ■ ; 

•' ; : ; ■ * _ _ ' •> ; '. ; ; • . ' ,•' . • 

-'*'• it seeins -clear jthat further -research is required .to further develop and, . 
refine oq& predict'!^ /tests ..' A^though-we have shown ^that prediction' of suc- 
cess ai'^feihg ••can.'bp accomplished wigtf . acceptable precis i 9 n , the < experimental 
technique used ' is : - not Jui.t*bie' f or masi screening of typist' trainees : In 
- further" research we wobld seek' %o / ' ••' . ' 

1 ■ .•;« '-•••- , \ . •:. ; .- - ■;. 

t ■ • •' , 37 •■<:*.•. 



i 



Simplify the data-gathering- technique . The goal would be to mini- 
mize the time required by the subject, the time required by the per- 
gathering the data,*and the time required to analyze the data. 



son 



Simplify the data-taking ^equipment, eliminating or simplifying the 
computing equipments 

Improve the predictive validity of the tests. This may involve in- 
cluding tests using typewriters. 
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APPENDIX A ' 

#»"■*'• ».*".-■ ■■ 

MACHINE LANGUAGE SUBROUTINE TO MEASURE Tim BETWEEN KEYSTROKES 



*300ttttt * 






-■ 

0300- 


xa AA 
At 00 


LDA 


*$Q0_ 


0302:- 


BV 10 CO 


STA 


tcoxo 


0305- 


At /r 


LDA 


*$7F 


0307- 


AA f*A 

Cl> 00 1*0 


CMP 


$C000 


030A- 


« A CO 


BPL 


$0307 


030C- 


AO AA 

fty oo 


tDA 


*$od_ 


030E- 


on 1 A f*A 

pi* 10 Wy ; 


STA 


$C010 


0311- 


nA tA A7 

20 50 03 


JSR 


♦0350 


0314- , 


oO 


RIS 




0315- 




NOP 




0316- 


EA , 


NOP 




0317- 


EA 


NOP 




0318- 


EA 


NOP 




0319- 


EA 


NOP 




031A- 


fcft 


NOP 




03 i fi- 


E" A 


NOP 




ds 1C- 


r - A 
LA 


NOP 




03III— 


E* A 


NOP 




031fc— 


fcR 


NOP 




A^ 4 C 

031r — 


tn 


NOP 







MT W 


LDA 


♦too 


0322— 


ori i ft rft 

pi| 4v 


STA 


tcoio 


032j— 


Hi 


LDA 


♦$7F 


032/ 


rn aa pO 


CMP 


teooo 


032A— 


1 ft Ffc 
1 v r J? 


BPL 


$0327 


032L— 


AO A A 
H T VV 


LDA 


MOO. 


032E— 


QTi 1 ft ro 

QV *V »*V 


STA 


tcoio 


0331— 


r* Z A A 

to 00 


DEC 




0333 


CA A* 

r v Oo — 


BEQ 


*033B 


A7i«;«. 

VJOJ 


*20 50 03 


JSR 


$0330 


A7TR — 


4C 3i 03 


JHP 


$0331 




AO 


RTS 


; 


033C-' 


EA 


NOP 




033U— 




NOP 




033b— 


CA 


NOP 




033c 


C"A 


NOP 




A7iA- 


EA 


NOP 




034i- 


EA 


NOP 




0342- 


EA 


NOP 




0343- 


< EA 


NOP 




0344- 


EA 


NOP 




0343- 


EA - 


NOP 




0346- 


EA 


NOP 




0347- 


EA 


NOP 




0348- 


EA 


NOP 




0349- 


EA 


NOP 




034ft- 


EA 


NOP 




034B- 


EA 


NOP 




034e^ 


EA 


NOP 




034D- 


EA 


NOP 




034£- 


EA 


NOP 




034F--, 


EA 


NOP 




0350-r 


20 70 03 


JSR 


$0370 


0353- 


A9 7F 


LDA 


#f7F 


0353?- 


CD 00 CO 


CMP 


•C000 



V ftT^.P — 

-Q3jp 


10 FA 


BPL 


♦0330 


A9 00 


LDA 


•$00 


033C- 


8D 10 CO 


. STA 


$C010 


ft^r*- 


60 


R?S 




ATAO^ 


EA 


NOP 




ft^Al — \ 


EA 


NOP 




Al*^ — * 
UOOi> 


EA 


NOP 




0363- 


EA 


NOP 




03 Ai — 


EA 


NOP 




0365— 


EA 


NOP 




0366- 


EA 


NOP 






EA 


NOP 




0368— 


EA 


NOP 




0369- 


EA 


NOP 




036A- 


EA 


NOP 




ft^AB— 


EA 


NOP 




036C- 


EA 


NOP 




036D- 


EA 


NOP 




A-IiC_ 

036F- 


EA 
EA 


NOP 
NOP 


$01 


03Z0- 


E6 01 


INC 


0372- 


DO 10 


BNE 


$0384 


0374- 


E6 02 


INC 


$02_ 


0376— 


do id 


BNE 


$0388 


0378- 


*E6 03 


INC 


$03 


037A- 


DO 10 


BNE 


$038D 


037C- 


E6 04 


INC 


• $04 


037E- 


DO 10 


BNE 


$0390 


0380- 


20 2D FF 


JSR 


$FF2D 


0383- 


60 


RTS 




0384- 


EA 


NOP 




03B5- 


EA 


NOP 




0386- 


DO 00 


BNE 


$0388 


A388- 


EA 


PDF' 




0389- 


EA __ 


NOP 




038A- 


DO. 00 


BNE 


$038C 


038C- 


EA 


NOP 




038D- 


EA 


. 4 N0P 


$0390 


038E- 


DO 00 


BNE 


0390- 


60 , 


RTS 




.) 0391- 
0392r- 


EA 


NOP 




EA 


NOP 




0393- 


EA 


NOP 




0394- 


EA _ 


NOP 




0395- 


EA •* 


NOP 
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APPENDIX B 



DOUBLE-TAP AND COUNTER PROGRAM 



\ 

*0 

3LIST 

80 HOME 

90 DIM T<30) 

100 D* « CHR* (4): RIM CTRL-D 
,200 PRINT.: PRINT "WHAT IS THE T 

AFFILE NAHE" r \ - 

210 INPUT A* 

220 PRINT "WHAT IS THE REPEATFIL 

E NAME",* '"' * ■ ' 

230 INPUT B* 

240 F^RINT D$» "OPEN-" t Ai 

256 PRINT D*r "CLOSE "JA* - 

260 PRINT D*f "OPEN_"*B*_. 

2Z0 PRINT Dir "CLOSE " r Bi 

300 PRINT "UHAT .KEY DO YOU WANT 

THE SUBJECTS TO" 
310 PRINT M STRIKE" ? 
320 INPUT C* __ 
330 IF LEN ( E* ) < > 1 THEN 320 

400 HONE 

500 PRINT "PLEASE TYPE IN YOUR F 

J ULL NAME" 

505 PRINT " THEN HIT THE 'RETURN' 

KEY." , :. 
510 INPUT NAME* 1 ' 

520 PRINT V " 

600 PRINT "WHEN THE WORD ' READY' " 

APF'EARSr" - J * - 

610 PRINT "TAP THE '"?C*r"' KEY 
TWICE,. " 

622 PRINT . PRINT "THE' TWO TAPS 
SHOULD BE AS FAST AS* 

624 PRINT "POSSIBLE* BUT YOU MAY. 
PAUSE AS LOflG_AS" 

626 PRINT "YOU WISH AFTER THE WO 
5 - ;■ RD 'READY' APPEARS," 

630 PRINT "BEFORE THE TEST START 
S YOG WILL BE" . % __ ' _ 

640 PRINT "GIVEN A SHORT PRACTIC 

____ E SESSION*". 

650* PRINT- t ERINT "HIT THE ' RETU 
RN' KEY TO START" — 

660 PRINT "THE PRACTICE SESSION.. 

670 INPUT IN* 

280 PRINT _- \ 

700 FOR J * 1 TO 3000! NEXT 

800 FOR I ■ 1 TO 10 

810 COSUB 5000 

820 PRINT "READY" 



830 -CALL 768—- - ... - 

•840 TCI) « .04899 „* < PEEK ( 1 ) + 

256 t < PEEK 121 + 256 i < PEEK 
<3>_+ 256 * PEEK (4)))) 
850 PRINT T( I X, + 
860 FOR J « 1 TO 500 : NEXT 

870 NEXT-I \ 

900 PRINT 'PRINT "THAT CONCLUDE 

S THE PRACTICE SESSION." 
910 PRINT "HIT THE 'RETURN' KEY 
___ TO- BEGIN THE TEST." 
920 INPUJ -IN* 

930 FOR^J «:i TO 3000 : NEXT 
1000 FOR 4 ■« 1 TO 30 
1010 ' GOSUfe 5000 
* 1020 PRINT-rREADY" 

1030 CftLfc 768 - / 

1040 T(I> * .04899 * < PEEK < I ) + 

256 * ( PElK <2>„ + 256 * ( PEEK 

» (31 + 256 * PEEK <4)>)> 

f 1050 -PRINT TtI->! REM IN MS < UP 

. to >2.ixiot5 sees ) ; 

1060 FOR J - 1 TQ 5§0.. NEXT 
1070 NEXT. I _ _ 4 

* 1100 —PRINT-* PRINT "THAT eONCtUD 
' - E5 TEST #1"J .\ 

nib cosur 6000 

1500 PRINT : PRINT "tN TEST 42 Y 
OU WILL TAP THE ' "fCif M ' KEY 



1510 
1520 
1530 

1540 

15.45 
1560 

1570 

1580, 

1590 
1600 
1610 

1620 

1630 
1640 
1650 
1800 
1810 
2000 
2010 
2020 



202! 



PRINT "REPEATEDLY." 
PRINT 

PRINT "BEFORE THE TEST BEGI 

NS. YOU WILL_BE" 

PRINT "CIPEN A SHORT PRACTI 

CE session;* 

PRINT ^ - 

PRINT fWHEN THE WORD 'READY 
' APPEARS?" - - 

PRINT "TAP THE '"JCfr"' KEY 

AS FAST AS YOU CAN" 

PRINT "WITH ONE FINGER UNTi 
L- THE'- WORE- -STOP' " 

PRINT "APPEARS." ; 

PRINT 

PRINT "HIT 'RETURN', UHEN Yd 

U ARE READY TO" 

-PRINT "START THE PRACTICE S 
ESSIONT" 

INPUT INi 

PRINT 

FOR J 

GOSUB 



• 1_T0 3000: NEXT 
iOOO 

POKE 0*15 - 

PRINT "READY" 

CALL 800 J 
T50 - .04899 *_< PEEK < t ) + 
256 * C PEEK < 2 ) + 256 * ( PEEK 
I 3 ) + 256 i PEEK < 4 ) > J > 

PRINT T50 , 
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2030 PRINT ■STOP" « 1 

2100 PRINT J CALL r 198 

2110 _PSINI "THAT CONCLUDES THE f 

- RACTICE SESSION." 
2113 PRINT : — - 

2120 PtfINT "HIT ' RETURN' WHEN YO 
_ - U ARE READY TOr. 
2130 PRINT "START THE "TEST • " 
2140 INPUT IN* 

2150 PRINT - 
2160 FOR J » 1 TO 3000 t NEXT 
"2800 GOSUB 3000 _ 
3000 PRINT_"READY" 
3010 CALL BpO--- 

3020 T50 5 '. v tf4B99 * ( PEEK ( 1 > + 

256 * < PEEK < 2 > + 256 * ( PEEK 
<3J_+_25£ * PEEK <4>>>) 

3025 ' PRINT T50 

303,0 PRINT "STOP" a> 

3035 CALL - 198 ^ 

3040 GOSUB 7000 _ . 

* 3100 PRINT :. PRINT M THANKS FOR H 
ECPING US OUT * " 

3200 INPUT IN* 

3210 IF LEN (INI) < 1 THEN 3200 

3220 IF* IN* - " END M THEN 4000 

3230 IF-lNS-^-TNEXT" THEN 4<>0 

3240 GOTO 3200 : . _ ■ - 

4000 PRINT D*?"LOCK *fA* 

4010 print iis » M Lock - *Bi 

4020 END . 

5000 POKE 0,50 4 

5010 Poke i»o 

5020 POKE 2»0 
5030 POKE 3,0 
5040 POKE-4»0 
5050 RETURN 

6000 PRINT Dt? "APPEND "»A* 

6010 PRINT e*i"WRITE "JA$ ./'■<,'./ 

6020 PRINT NAME*- - 

6030 FOR I - 1 TO 30 -..."> 
6040 PRINT f < I ) 

6050 NEXT I 

6060 PRINT D* i " CLOSE "rAS 
6080" BETURN 

7000 • PftlNT / 

70l5 PRINT Df? " APPEND "fB* 

7010: PRINT D*>"URITE " » B$ 

7020 PRINT NAME* 

7030 PRINT T50 

7040 PRINT Di?" CLOSE "tBf 

7050 RETURN 



APPENDIX C ... ; 

TYPING EXPERIENCE QUESTIONNAIRE ^D. CONSENT "FORM - 



Name ' Date - 

j, ._ *r_ _ . . 

Are you right- or left-handed? — * — *. 



Describe any formal typing training you have had: 



Which typing method do you 1 use, e.g., the "hunt and peck" method, the "touch 
method" (typing without looking at your fingers)? ~ 



Describe any typing experience you Have had in your work: 



What is your gross typing speed in words per minute (if known) ? 

List all musical instruments which you play and rate your ability from 1 
(poor) to 1G (virtuoso) . . > : - : 



We are attempting to gather data on digital dexterity as it relates to suc- 
cess at typing. To do this, we wish to measure your response to certain sim- 
ple tests of dexterity. They may include such tasks as tapping a key or typ- 
ing a few characters on a keyboard. The records of your results along with 
4 the, results of your typing course will be kept confidential and will be pub- 
lished only as statistics. 

Please sign your name in the space provided if you understand the above _tad 
agree to allow the measurements to be made, and agree to allow your grades 
and typing scores to be made available to other experimenters. 



Signature 
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/ _ ' v ; appendix D~r ' 

* 9 : s - 

DIGITAL DEXTERITY TEST FORM 

Name J . J - ; ; "Date 

Stopwatch tapping test: Record time to turn sl^fiwatch bri arid off iri lOOtbe 
of seconds. 



ERIC 



i .j ■ . * 11 ; J 21 

V' ^ • 12 ': / ' " 22_ 

5 ; 13 : . 23_ 

4 • 14 : 24_ 

5 ✓ . 15 25_ 



6 " ' ,- '.' 16 - 26 • , ■ 

7 . •, 17 " — - "27 ■ " 

g _ , 18 : ■ 28 ' 

1 ! ! " ■ . ■■ i". ■■•"■'■^a^ilV". 

9 • . " " 19 ■ 29 . ' - — • •* 

.ft _^ - 

10 • 20 — S 30 =^ : —r— 



Mechanical Counter test: Record time to advance counter from 0 to 50. 
seconds. - . ; 



X. 
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APPENDiX ET 



SAMPLE RUN OF DOUBLE-TAP AND COUNTER PROGRAM 



WnAT lb inE TSFFILL NhHETTAFF ILETEST — — 
Wh»T is THE REPEATFILE NAMETREFEATFILETEST 
WHAT KEY DO YOU WANT THE SUBJECTS TO 

STRIKE7B - v- , 

PLEASE TYPE IN YOUR FULL NAME 
THEN_HIt THE ' RETURN' KEY. 
TTHOMAS G. CLEAVER 

; <' : 

WHEN THE WORD-' READY- APPEARS r 
TAP THE ' B' KEY TWICE. 

THE TWO TAPS SHOULD BE A* FAST AS 
POSSIBLE ? BUI- YOU MAY PAUSE AS LONG AS 
YOU WISH AFTER THE WORD 'READY' APPEARS., 
BEFORE THE TEST STARTS YOU WILL *E 
GIVEN A SHORT PRACTICE SESSION. 



hit the 'return' key to start 
The practice session. 



READ*--- . . J 
^-93.7788 f 
READY . 
174,.*044 • ; 
R^AtfY^ - ■ 
"137.172 
READY-." 
131.2932 
BEfeDY 
123,4548 

READY ...... 

141.0912 

READY - t 
152.6488 

READY ^ „ 
.115.61*4 

READY • . - - k 

166^566 1 
READY-- " 
148.9296 

THAT CONCLUDES THE PRACTICE SESSIOKU 
HIT THE 'RETURN'. KEY TO BEGIN THE TEST. 

**? ' . - 

READY * 
127.374 " 
READY.. * * 

137.172 
READY 
166.566 
RE4DY 
105.8184 

READY ' 
111.6972 , 

READY ' a " v - 

115,6164 



READY 
127.374 

READY 

133.2528 

READY 

123.4548 

READY 

137,172 

READY 

131.2932 

READY 

127.374 

READY 

121 .4952 
READY 
143.0508 
READY 
123.4548 
READY 
131.2932 
READY 
; 125,4144 

READY 

,250.8288 
READY 
129.3336 
READY 
139.1316 
READY 
139.1316 
READY 
160,6672 
READY 
129.3336 
READY 
121,4952 
READY 
143.0503 
READY 
125*4144 
READY 
113.6568 
READY 
146*97 
READ2— 
109.7376 
READY 
119.5356 



THAT CONCLUDES' TEST #1 » 

IN >EST «2 YOU WILL TAP^THE ' B' KEY 
REPEATEDLY. 

BEFORE THE /TEST BEGINS YOU WILL BE 
GIVEN A SHORT PRACTICE SESSION. 

'WHEN THE WORD. 'READY' -APPEARS- '_ ... 
TAP THE 'B-* KEY AS FAST AS YOU CAN 
WITH ONE FINGER UNTIL THE WORD 'StOP' 



E-l 



appears; 

Hit ' RETURN' WHEN. YOU ARE READY TO m 

START THE PRACTICE SESSION. 

T 

READY 

1959, 40404 
STOP 

THAT CONCLUDES *HE PRACTICE SESSION. 

HIT * RETURN' WHEN YOU AR^ READY TO 
START THE TEST* * * 

TB ' 1 

READ* / ' i 

7485.03513 - 
STO?' * 



THANKS FOR HELPING US OUT. 
?BEND ' 

3PRW 



> 
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APPENDIX F 



*300LLLL 



0300- 
0303- 
0306- 
©308- 
030B- 
630D- 
0310- 
0313- 
03 14-, 
0315- 
0316- 
0317- 
0318- 
03 19-: 
03 1A- 
031B- i 
031C- 
03 1D- 
v 031E- 
031F- 
0320- 
0322- 
0324- 
0326- 
0328- 
0326- 
032C- 
032E- 
0330- 
0333- 
0334- 
0335- 
0336- 
0338- 
0339- 
033A- 
033C- 
' 033D- 
, 033E- 
• 0340- 
0341- 
0342- 
0343- 
0344- 
0345-* 
0346- 
0347- 
0348- 
0349- 
034Ar 
034B- 
0*fC- 



8D 10 CO 

20 20 03 

69 7F 

CD 00 CO 

10 F6 

AD 00 CO 

8D 10 CO 

60 

EA 

EA 

EA 

-EA i , 
EA 

fA' 
A 
EA 
EA 
EA 
EA 
EA 

E6 01 
DO 10 
E6 02 

a DO 10 

E6 03 
DO 10 
E6 04 
DO 10 
20 2D FF 
60t 
EA 

EA * 
DO 00 
EA 

EA > 

DO 00 

EA 

EA 
. DO £0 
'60 

EA • - 

EA 
• EA • 

EA 

EA 

EA 

EA 

EA v 

EA 

Eft 

EA 

EA 







■ 

STA 


_ 

tcoio 


JSR 


f0320 


lda 


*$7F , 


ChP 


$cooo 


BPL 


$0303 


LDA 


$C000 


STA 


fCOlO 


RTS 




.NOP 




NOP 




NOP 




NOP 




NOP 




- NOP 




NOP 




NOP 




'Sop 




NOP 




NOP 




NOP 





> INC 


$01 


BNE 


$0334 


INC 


$02 


> BNE 


$0338 


INC 


$03 


BNE 


$033C 


INC 


$04: 


BNE 


,$0340 


JSR 


$FF2D 


RTS 




NOP 




NOP 





BNE - 


$0338 


NOP 




NOP 


_ _ r _ _ 


BNE i 


$033C 


NOP 




NOP 




BNE 


$0340 


' RTS 




NOP 




NOP 




NOP 




NOP 




NOP 




NOP 




NOP 




fc NOP 




NOP 




NOP 




^NOP 




NOP 






034D- 


EA 






NOP 




034E- 


EA 






NOP 




034.F- 


Eft 






NOP 




0350- 


A2 


00 




LDX 


♦$00 


0352- 
0355- 


20 
9D 


00 
00 


03 
02 


JSR 
STA 


$0300 
$0200fX 


0358- 


20 


ED 


FD 


JSR 


$FDED 


035B- 


AS 


01 




LDA 


$01 


035D- 


85 


05 




STA 


$05 


035F- 


A5 


02 




LDA 


$02 


0361- 


85 


06 




STA 


. $06* 


0363- 


A5 


P3 




LDA 


$03 : 


0365- 


85 


07 




; STA 


$07 ' 


0367- 


A5 


04 




LDA 


$04 


0369- 


85 


08 




STA 


$08 


036B- 


E8 






INX 




036C- 


20* 


03 


03 


JSR 


$0303 


036F- 


9D 


00 


02 


STA 


$0200. X 


0372- 


% 2Q 


ED 


FD 


JSR 


$FDED 


0375- 


E8 






INX 




0376- 


8A 






TXA 




0377- 


DiTFi 




CMP 


$00 ■ 


0379- 




• BNE 


$036C 


037B- 


60 






RTS 




037C- f 


EA 






NOP 




037D- 


EA 






NOP 




037E- 


EA. 




NOP 




037F- 


EA 






NOP 




*6 
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APPENDIX G 



I REACTION TIME, INDIVIDUAL FINGER DEXTERITY -, AND 
THREE-CHARACTER INPUT PftOGRAM 



LISTS 

jList 



500 



iiio 



1120 



POKE 928*169: POKE 929»0: POKE 
930>76t POKE 931»237t POKE 9 
32 f 253: REM FIX DOS APPEND 
BUG_ 

1000 REM INTIALIZATION 

1010 -HOME 

1020 D* = CHR* t4>:_REM _CTRL-D 
1100 DIM R( 25 » 10 J J -REM — REACTION 4 
TIME»_R<_ OF SUBJECTS » NUMB 
ER OF MEASUREMENTS PER SUBJE 

CT) 

DIM F< 25f 10»2*IV._REM FING 
ER DEXTERITY* F<# OF SUBJECT 
Si *0F MEASUREMENTS PER *SUBJ 
ECT» <0=ERRORSr 1-RESPONSE T 
IME» 2-TIME BETTUEEN START AN 
D LAST CHARACTER >> (O-RIGHT, 
1=LEFT>_> _____ ■ 

^DIM €(25*20,2 >: REM CHARACT 
ER INPOT TIME, C( *0F SUBJECT 
St * OF MEASUREMENTS-PER SOB 
JECTf <0=ERRORS» 1«RESP0NSE 
TIME i 2=TIME BETWEEN START A 
ND _ LAST CHARACTER >> 
DIM NAME*C25> 
DIM SEXf<25> 
DIM XPS< 25 ) 
DIM FI*<1)»IN$<1> 
REM TIMER. FORMULA _: 
DEF FN TIMECI) " .04859 *_ 
( PEEK (1) +556 * ( PEEK < 2 
) + 256 * ( PEEK (3) + 256 * 
< _PEEK_< 4_>_>»_> _ 

DEF FN TTIMEC-I) « .04S99 * 
( PEEK* 5 > + 256 * ( PEEK < 6 
) + 256 * ( PEEK (7) + 256 * 

(PEEK X 8 > > >*> ) ..Li. 

-PRINT i-PRINT "WHAT IS THE 
FILE NAME" » . 
1310 -INPUT FIS 
1320* PRINT Dit "OPEN "5FIf 
1330 PRINT_D*J "CLOSE " »FI* 
REM INTRODUCTION 
I « 0 



'1130 
1140 
1150 
1160 
1200 

91210 

6 



1220 



1300 



2000 
2010 
2100 
2110 
2120 
2125 



2130 



HOME 

-PRINT 

I* I + I 4 

IF I > 25 THEN PRINT_-NO_M 
ORE SUBJECTS CAN BE ENTERED 
ONTO THIS FILE." GOTO 802 

o * _ ■- .. 

PRINT "PLEASE TYPE YOUR F*UL 



«* b NAME*" __ 
2135 -PRINT : PRINT "THEN HIT 'RE 

TORN' - 1 - - * 

INPUT NA^Ef( I ) e 
PRINT 

JF LEN ( NAMEtC I ) ) < 5 THEN * 

-*2X30 • 

2160 PRINT-" ARE YOO MALE OR FEMA 
LE (M/F)T "I 
GET SEX_< I ) > 
PRINT_SE**< I )* 
IF SEX$( I ) < > "M" AND SEX 
ItllX > "F M THEN 2150 
PRINT 

PRINT " HAVE _ YOU -HAD ANY PRE 

VIOUS TYPING" 

-PRINTll-PRINT "TRAINING OR 
EXPERIENCE ( Y/N )? " t 
GET XP*<I ) 
PRINT_XPS< I ) f_ 
_IF XP$<I> < > "Y" ANDJCPSC 
n_< >-"N" THEN 2200 
REM TEST t 
HOME 
PRINT 

PRJjNT TAB< 10 >» "REACTION T 
I ME -TEST," ■* 

PRINT v - : - - . 

GOSUB 15000 1 REM DELAY V 
PRINT "WHEN 'GO!' APPEARS 0 

N THE SCREEN r M 

f^RINT X PRINT- -STRIKE ..THE S 
PACE BAR AS QUICKLY AS 
PRINT :_PRJNT "YOU CAKf. ^ 



2150 
/2155 



2170 
2180 
2190 

2?00 
2210 

2215 

2220 
2230 
2240 

3000 
3010 
3020 
3030 

3040 
3050 
3060 

* 3065 



3067 
3069 
3070 
3060 



3085 
3090 
3100 
3110 
3120 
3130 
3140 



3160 
3170 
3180 



3210 
3220 

3230 
3240 
3500 



G05UB 15000 

G0S06 3500 

PRINT : PRINT "OK, NOW TRY • 
IT AGAIN. - 
GOSUB 15000 
GOSUB 3500 . 
HOME 

PRINT £\_ 

PRINT "THAT WAS -PRACTICE*" 

" PRINT . 
PRINT, "NOW YOU WILL DO THE 

REAL THING 10 TIMES^ 



REM 
10 



DELAY 



GOSUB 15000 : 
FOR d ■ 1 TO 
-GOSUB* 3500 
3190 WIfJ) * T 
3200 NEXT J 

PRINT 

-PRINT "THAT COMPLETES THE R 

EACTION TIME TEST ♦" 

GOSUB 15600 : REM DELAY 
GOTO 4000 r 
REM -REACTION TIME SUBROUTI 

NE - i-- -- - 

PRINT r PRINT "GET READY... 
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SUB: 16000 ::|«EM • RANDO!} DE 

3517' JZ05UB I2D00.J REM ZERO REGI ; 

«^O^PRINT I PRINT TAB< 18 ) J - 
3525 PRINT -GO!":- CALL 768 

silo MCC - 198: REM SOUND BEL 

L _ 
3550 PRINT 
3560 T-- FN TIME* I > 

3570 PRINT T 

3580 GOSUB 15000 t REM DELAY 

357? RETURN 

4000 ftEM TEST 2 | • 

4010 iHOME 

4020 7PRINI __ .__ 

4630 'PRINT TAB< 10)? "FINGER DEX 

TERITY TEST 1 ' 
4040 PRINT 

4050 GOSUB 15000: REM DELAY 
4060 PRINT -POSITION YOUR FINGER 

• S OVER THE KEYS" 

4065 PRINT ': PRINT "AS SHOWN* " 

4070 T^RINT s - _ .. * " 

4080 PRINT TAB? 10)f"A S D F. G 
H J K L 

4085 PRINT _ i 
4090 PRINT TA?< 10 >» "L R M I 
I M R L* _ 
4100 PRINT TAB( 10>?"I I I N 

N I I I M - ■ * 

4110 PRINT TAB< i0)j"T N D D 

_D_D_N T" ... 
4120 PRINT IAB< 10»"T.GJ)E 
E D G T" - 
4130 PRINT ? TAB< 10>?"t L X 

X L It .... 

4140 PRINT- TAB< 10>; B E F E 

E F E" ----- 
4150 PRINT TfiB< 10>»" I F 
^F I*, 

4160' PRINT ,TABX 10>i"F N F I 

I F N I" 

4170 PRINT T^s 10 >? "I C I N • 

n i g i" ^ 

4180 PRINT TAB< 10>5"N E N G 

G N E N" 
4i^t/PRINT TAB* IO)J-C R G E 

*y £ (J R G" - 

4200/ PRINT TAB( N 10>?"E . E R 

re' E" :. 

*210 PRINT TAB( 10^f"R R 
^ r» 

4220 GOSUB 15000: REM DELAY 
4230 GOSUB 15000 

4240 . GOSUB 15000 

4250 PRINT : PRINT -"HOLDING YOUR 
FINGERS IN THIS POSITION" 
'4260 PRINT 



ft • 



4270 PRINT "TYPE,: ASDFJKL?" 
4280 PRINT ' - • - - 

4290 GOSUB 12000 : REM RESET REG 

ISTERS " 
4300 POKE Of 8 
4310' CALL 848 _ - 

4320 'GOSUB 13000t 'REM LOAD IN? 
4330 -IF IN* « "ASDFJKLJ " THEN 41 
* 50 

4340 GOSUB 20000 J REM RASBERRY 

4345 PRINT " N0» -THAT'S WRONG; 

TRY AGAIN* "« GOTO 4260 

*350 PRINT CORRECT" : „ 

- 4355 CALL - 198: REM SOUND BE 

LL f " 

4360 GOSUB 15000 : PRINT : PRINT 

"STILL -HOLDING YOUR FINGERS ; 
jl^ THIS" 

4365 print ..print "position typ 
e: ilkjfdsa" _ 

4370 GPSUB 12000: POKE OfBi CALL 

* 848 : 

4375 GQSUB 13000: REM LOAD IN* 

4380 IF IN* * "f LKJFDSA" THEN 44 
00 - - - 

4390 GOSUB 2?000: REM RASBERRY 

4395 PRINT" HDr THAT' S_WRONG • 
TRY AGAIN. "j-_ GOTO 4360 

4400 PRINT ■ CORRECT" , 
• 4405 CALL- -_198: REM SOND BELL 

4410 GOSUB 15000- ~ 

4420 HOME t PRINT SPRINT "EACH 
TIME 'LEFT' APPEARS ON THE S 
CREEN " ' ____J 

4425 PRINT " YOO-SHOULD-TYPE ' ASD 
FJKL5 ' AND EACH TIME" - 17 " 

4430 SPRINT "'RIGHT' APPEARS YOU 
__ SHOULD TYPE . " „ ■- 

4435 PRINT fLKJFDSA' • GO AS F 
AST . AS YOU CAN- 

4440 PRINT "WITHOUT MAKING MISTA 
KES • " 

4441 , GOSUB 15000. 

< 4442 GOSUB 15000: REM DELAY 

4443 GOSUB 15000 

4444 GOSUB 15000 

4445 K * b: GOSUB 4500 "™ 

4450 IF E » 1 THEN PRINT _: PRINT 

-TRY AGAIN." : 6QT0 o 4445 

4455. K «= i: GOSUB 4500 ------ ... 

4460 IF E » 1 THEN PRINT : PRINT 

-TRY AGAIN* " I GOTO 4455 
4465 PRINT : PRINT "THAT WAS PRA 

qj ICE « - — — 

4470 PRINT : PRINT " NOW P OR -THE 

REAL THING. REMEMBER? CO AS 

M 

4472 PRINT "PAST AS YOU CAN WITH 
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OtttHftKIWS MISTAKES. w 

4473 GOSUB 150001 REM DELAY 

4474 K0-* OtKI *0 k£ 

4475 FOR J * 0 TO 19— - _ * 

4477 IF CIO - KOJ / C20 - J> > RNB 

t 1 > THEN K * DlKO •* KO + U COTO 
4480:: 

4478 K» HKI-K1 +1 
4480 GOSUB 4JO0 - 
4482 Tl_«_ .FN TTIMECI) 

4484 if k « 0 then_f< i»ko»0»0) « 
e:f< IxKOil1±o> - ti:f< IfK0f2f 

0) * Tt-GOTO 4490 
4486 IfKlfOt 1 >-'■ EtFCI»Kt»tpt> « 

ti:f< i v Ki rZtf i > v - t 

4490 NEXT J . V : _ 

4495 -PRINT t_PRINT %HAT COMPLET 
ES THE FINGER DEXTERITY TEST 

■ I 

4497 'COSUB .15000 

4498 GOTO 5000 ? 

4500 'REM- -FINGER DEXTERITY INPUT 

SUBROUTINE • 
4505 E • 0 

4510 -PRINT X 4 PRINT "GET READY* ,. . 
•t 

4515 GOSUB 16000: REM RANDOM DE 

LAY ■■ " 
4517 POKE Or 8: GOSUB 12000: REM 

RESET REGISTERS 
4520 PRINT J^PWNI TABt ISJi 
4530 ,IF r vp*s Q THEN 4700 : REM RI 

4540 _FKINT -LEFT": CAlL 848 . 
4545- GOSUB 13000: REM LOAD IN* 

4550 IF IN* * "ASDFJKL5" THEN 46 

00 _ : 

4560 PRINT "__WRQNG n lE = 1 
4570 GOSUB 20000: REM RASBERRY 
4580 GOTO 4900 

4600 PRINT - CORRECT" * - <_ 
4610 CALL - 198 J REM * SOUND BEL 

L -- V k . 

4620 GOTO- 4900 

4700 PRINT "RIGHT": CALL 848- 
4Z10 GOSUB 13000: REM LOAD^ IN* 
4720 IF IN* » " f LKJFDSA" THEN 46 

00 - 
4730 GOTO 4560. 
4900 PRINT 

4910 T * FN TIMEC I > _,. 

4920 PRINT T. 5^ 

4930 GOSUB 1500Q: REM DELAY 

4940" HOME 

4999 RETURN 
: 5000 REM TEST 3 

5010 HOME- :■ - • 

' 5020 PlklNT : PRINT TABC__10 > i "LE - 
TTER RECOGNITION TEST" . * < ~ 



.■ .-: r "■ . : \« 

/^5030 -£OSUB 15000 __.*______. !_.:._:_ _ L. 

5040 (PRINT t PRINT "KEEP*. tOUR'FF J 
. .; „ fJt$|RS ON '*SBP' AND .■' JKLt ' . 

=5050 -PRINT "JUST AS IN THE LAST 
TEST." 

* 5060 GOSUB 15000 * ~ 
5065 PRINT 

. 5070 PRINT _ "TYPE! DKA". 

50Q0 POKE 0»3t GOSUB 12000 

5090 CALL 848 ; ; 

5095 GOSUB 14000 v - - 

5100 JF J IN* - -DKA" THEN 5150 

5110 GOSUB 26066: REM RASBERRY 

5120 PRINT-"- NO t THAT'S WRONG* 

TRY AGAIN. M j GOTO 5060 ' i ' 
J' 5150 PRINT- CORRECT" _ * ' 

I 5160 CALL >- 198: REM SOUND BELL 

] 5170 GOSUB: 1500b 
f 5180 HOME _1 

i 5190 • PRINT : PRINT "NOW TYPE? F 

;s" _ . / . 

5200 POKE 0»3: GOSUB *12000 •* 

5210 CALL 848 

5215 GOSUB 14000 ' L 

5220 IF IN* " "FrS" THEN 5250 

5230 GOSUB 20000:/ REM RASBERRY 

524$ PRINT " NOf THAT'S WRONG. 

• TRY AGAIN.": GOTO 5190 
5250- PRINT "- 'CORRECT" 
5260 CALL - 198: REM SOUND BEL 

A L ( 

5270 GOSUB 15000 '<■_ 

5280 PRINT I PRINT : "THAT WAS PRA 

CTICE." 

5290 ^ PRINT : PRINT "NOW FOR THE 

REAL THING." 
5300 GOSUB 45000 

5310 PRINT : PRINT -"TYPE WHAT AP 

- - 'PEARS-ON THE SCREEN*" 

5320 PRINT : PRINT* "BE SURE TO H 

OLD YOUR FINGERS IN THE" 
5325 PRINT j. 
5330 PRINT "PROPER POSITION." 

. 5340 GOSUB' 15000 

" 5350 GOSUB 15000 

' 5355 _GOSUB 25000 • REM SETUP ARR 
__ * AY__ ______ 

i 5360 FOR mJ --1T0 10 

• 5370 GOSUB 5500 0 
5380 Ti - FN TTIME< I > 

5390 CCZijj_Q>_» EJC<i»J»i) « Ti:c 
( Ii*U2> • T . 

5400 xNEXT J .v- ; ' T — 

' 54 J. 0 PRINT : PRINT* H THAT COMPLET 
1 ES THE TESTS." 
5420 PRINT : PRINT "THANKS FOR H 



\ : ; • 
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0 

ERIC 
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ELF ING JU% " 
- 5430 GOTO 6000 . 5 ,. 

5500 -REM CHARACTER RECOGNITION ; 
- INPUT 

5510 E * 0- 

5520 PRINT t PRINT "GET READY. 

ii ._ ' j _ ■ _! 

5530 _G15SUB 16000: REM RANDOM D 

^ ELAY ___ 

5540 POKE 0*3 i GOSUB 1?000: REM 
•2 _ RESET REGISTERS- - 
*. 5530 PRINT : PRINT TAB< 19)*/- 

• .,5560- GOSUB 25266: REM SfLECT B* 

v 55?df PRINT B* : ' C«tt_B4Si ...1 
5580> GOSUB 14000: REM L0&D IN* 
O 3590 IF IN* » &.* ???? 
,* 5*00 . PRINT V WROwG *E 
-v'5^10 GOSUB 20000: .*EM RASPBERRY 

'5620 GOTO 58Q0(' " * . < 

♦ 5700 feRINT - ' jbORRECT M \ J? 

* 57l<* t CALL .^ .j^a: REM SOUND BELL 

SBOCSI PRINT, - - 

• 5810 T > FtfflMEil) 
- 5820 PRINT T ' 

ZB30 GOSUB 15000: REM , DELAY 
5840 HOME 

5999 RETURN 

6000 REM SAVE DATA ON DISK 
6010 PRINT- D*? rt ^PE^D NFI* 
6020 PRINT D*; "WRITE "?FI* 
6030 GOSUB. 9120 v o 

' .6100 CAl^L 9285 ^R INT ' \ 

6310 PRINT D* t " CLOSE "fFI* 
7000 REM END TEST? 
'.7010 INPOT IN* , 
7020 IF IN* = "NEXT 1 * THEN 2100 
7030 IF IN* = "END" THEN 8000/ 
7040 GOTO 7000 
8000 REM FILE BACKUP 
8010 HOME 

8020 PRINT _ _ __ - 

8030 f PRINT "REMOVE THE DISKETTE 

AND INSERT- ANOTHER 
8046 PRINT *DNE. THIS WILL BE U 

SED FOR A BACKUP M _ 
8050 PRINT "FILE. WHEN THE NEW 

DISK IS IN-PLAEE HIT" 
8660 PRINT "RETURN'." 
8070 INPUT IN* ^ 

8090 N f I _ ' __ .„ M . 

8100 PRINT • D*» "OPEN "?FI*; u /BACK 

UPT - ---- ' 

BlioJfRINT D*» "WRITE "?FI*»"/BA 

CKUP" 

8115 FOR I * 1 TO N 

8117 GOSUB 8120 

8118 GdTO 8500 



8120 * **&NT NSME*CI > ' ' 

8136. -PRINT SEX*(I ) # \ 
8tf4G PRINT XP*< 
8lS^V FOR. J - 1 t3 10 
8160 ' PRINT _R< I * J ) 
8170 NEXT* J 
8180 " 'FOR K ■ 0 TO K 
8190 FOR J - 1 TO 1? 
8200 PRINT F(ifJfQfK) * 
8210 PRINT F(I»JrlrK) 
8220 PRINT F(IrJr2»K) 
8230.; NEXT J »\ • • t 
8240f NEXT K_ ' - ' * ' 

8330 FfJJR J - 1-TO lO 
8260 PRINT' C<-t#dfO) 
827& PRINT *CC It Jrl ) 
82M PRINT CCIfJfS) a 
829V .NEXT .J. .-.-7 1 

. .8295.. - RETURN * ; . r £JC >. 

r -8500 • NEXT Lr * ^_Jf : 1 

ISlO $ PRINT iBf* "CLOSE " 
9999 END \ 
12000 , REM 

12010 FOR DL =' 1 TO 8 
12626 POKE DL»0 
12036 NEXT DL • 

12999 RETURN _ / 

13000 -REM LQABIN* , _ _ • 
13005 IN* CHR* < PEEK < 512 ) 

128) * 



513 T0^5l9 
+ CHR It PEEK <] 



LOAD IN* 

CHR* < PEEK <512) 
PEEK 
PEEK 



CHR* < 
CHR* ( 



(513) 
<514) 



FffR DL = 
130*20 IN* * JN* 

K> 128) 

13030 NEXT! DL 
13999 1 RETURN 
44666 REM 
14005. IN* * 
128 ) + 
128) + 
i28_) * 

14999 RETURN 

15000 REM DELAY : 
15010 FOR-DLY « 1 TO 2000' 
15620 NEXT DLY 

15999 RETURN 
-16000 REM RANDOM DELAY 

16010 Dl = 2000 

16020 Dl i" Dl + 2000_*_ RND <1) 
FOR DLY * 1 TO Dl 
NEXT DLY 
RETURN 

REM ■ - 

26002 RSS « - 16336 
20005 FOR DL * 1 Ta 30 
20010 RS.i PEEK < RAS ) + 
AS)SS^PEEK <RAS) + 
AS) * PEEK <RAS) 
20020 NEXT DL 
20999: RETURN 
25000 REM 



16030 
16040 
16999 
20000 



PEEK 
PEEK 



(R 
<R 
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25010 A*<1* - -AKF'! ~ 
25020 A#< 2 ) « M J A 5. " 
25030 M< 3 ) * "StA" 
25040 A?< 4 ) ■ M KSJ" 
25050 Af( 5 >>* M F»S^'., 
25040 "Mi 6 ) - "Jtiy 1 
250Z0 Ml 7 ) ■ M WS" 
250B0 Ai<3> - M tFhi 11 
25090 A*(9) * "AtD*- 
25100. A*( 10 ) _« "LDK" 
?5199 " RETURN 
25200 fit- » INT .(1 

>)— 

25210 IF A*(DC) * 



+ 10 * RNJ? ( 1 
W 0 M THEN 25200 



25215 Bt - A*(_E'L) 
:2522Q AfLEtJ *v M 0 M 
25999 RETURN 



1 ,;%.)- 
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SAMPLE RUN OF JtEKTig^TlME , INDIVIDUAL FINGER DEXTERITY, 
ANU THREE-CHARACTER INPUT PROGRAM 



3RUN . 

WHAT IS THE' FILE NAME7TE5T 

PLEASE TYPE YQUR FULL^ NAME? 

THEN HIT ' RETURN' TTHOM AS G. CLEAVER 

r _ _ _ _ 4 

ARE YOU MA£E OR FEMALE < M/F )? M 
HAVE YOU HAD AfiY PREVIOUS TYPING 
TRAINING* OR EXPERIENCE ( Y/N >? N 

REACTION TIME TEST 
WHEN 'EOf's APPESfeS ON THE SCREEN » 
STRIKE THE SPACE BAfi AS QUICKLY AS 
YOtJ £AN. • » 

GET READY. . <. - 

V V GO! ) ' 



265.0359 



K 



OK? NOW TRY IT AGAIN. 



GET READY. 



GO! 



263.86014 *; 
THAT WAS PRACTICE. 

NOW. YOU WILL DO THE REAL THING 10 TIMES; 
GET READY . . ♦ ;** 
GO> 



99785^ 

GET READY...* 

K *' 

210*36306 S 
GET READY... 



GB! 



241.96161 . » 
GET READY. • . *** 

204.7782 
GET READY • • . 

271.50258 ; 
--GET READY. . . . 



A, 



280.85967 
GET RESDY..V 

I71.17106-, - 
GET READY.. * 



' 255.7278 - 
GET READY. . • 

206.34588 
GET READY... 

167.25186 



GOt 



GO! 



GDI 



A 



* GO ! 



GO! 



GO! 



GO! 



THAT COMPLETES THE REACTION TIME TE^J. 

FINGER DEXTERITY TEST 
POSITION YOUR FINGERS OVER THE KEYS 
A$ SHOWN. 

ASDFGHJKL? 



L R M I 
I I 1 N 
TNDD 
T G 0 E 



I M R t 
N I I I 
D $ N T 
EDGT 



L _' L X 

E * E. .. 

I F 

F N F I 

I C I N 
MENS 

G R G E 

E E R 

R R 



XL L 

, E F E 

F - I : 

I F N I 

N I G I 

C N E N 

E G R G 

RE E 

R R 



holding your fingers in this position 
type: - SsdfJkl? 



ASDFJKtt NO r THAT'S ^RONG. TRY AGAIN. 

type: asdfjkl? * 

ASDFJKLf CORRECT 0 i 

STILL HOLDING YOUR FACERS IN THIS 

POSITION type: ? LKJFDSA - 

fLKDSADF NO» THAT'S WRONG • TRY AGAIN. 

STILL HOLDING YOUR FlNGEKS IN THIS 

POSITION TYPE! »LKJFDSA 
iLKJFDSW CORRECT 

EACh't^ME /LEFj ; APPEARS* ON THE SCREEN 
YOU, SHOULD ' TVPt 'ASDFJKLf ' AND-EAEH TIME 
'RIGHT' APPEARS YOU SHOULD TYPE 
'iLKJFiSA'. qO_AS FAST AS YOU CAN 
WITHOUT MAKING- MISTAKES 

GET READY. . . - 



J LKJFDSA £OF$BECT 
2910.88782: 
GET READY. ^ 

<ASDFJKL* CORRECT 



.RIGHT 



LEFT 



1680.21003 

THAT WAS PRACTICE. 

NOU FOR THE REAL THlfcJG ♦ REMEMBER? GO AS 
FAST AS YOU CAN WITHOUT MAKING MISTAKES. 



GET- REfcDY. • . 
ASDFJKL » * tORRECT 



LEFT 



RIGHT 



-RIGHT 



1338.73765 
GET READY... 

ILLKJFDA WRONG 
1785.88146 
GET READY... 

I LKJFDSA CORRECT 
1971.06366 

'GET READY... 

A . ' _ RIGHT 

f LKJFDSA CORRECT 

1457.35452 

GET READY. . . 



5 LKJFDSA CORRECT 
J74J. 05561 ' 
GET READY . . . 



RIGHT 



LEFT 



LEFT 



A5DF J^f f WRONG 
2447.63838 

JGET 

I as'dfjkl? correct 

/ 1621.42203' * m 
^GET READY. . . " 

/. _' LEFT 

'■■ SSDFJKL? ¥ CORRECT 

1152.7347 

GET.pEADY... 

) RIGHT 
> LKJFDSA CORRECT*. 

* 1491.94146 

GET rVaDY... 



RIGHT 

»LKJFDSA CORRECT ; 
- _1573. 95072 

/get ready... 

LEFT 

-ASgFJKLJ CORRECT 

^■d. 31231 

: GET READY . .' • 

RIGHT 

? tKJFDSA CORRECT 

1712.73939 

GET READY... 

' LEFT 

ASDFJKtL wrong 

l 1087.578 j. 

get ready... 

Ceft 

ASDF-JKt L WRONG 

1900.51806 

r GET. RfADY. .V ? * . * 

' _ - tEFT 

ASDFJKLf. CORRECT . 

1318.56585 

* GET READY**. a - 

. \ \_ LE^V 
• ASDFKJL* WRONG > 

» j_ '■ ■ 

. 1177.22^7 ' 

fc GET READY... > 

r "jP ' V - RIGHT 

♦LLKJFDS WRQNp 

----- i - * " 

1652.9713? 

GET READY... 

LEFT 

asdfjkl? correct, 

1716.95253 





GET READY... 

* RIGHT i ^ 

ILKJFDSA CORRECT f 

2002.2213 ' 

GET READY . . • 

RIGHT 

ILKJFDSA CORRECT 

2017.60416 

THAT COMPLETES THE FINGER DEXTERITY TEST 

LETTER RECO»ttTION TEST 

KEEP YOUFy FINGERS O^A&DF' AND ' JKL*' 
iJUST AS IN THE LAST TEST. 

DKJ E *NO» K THAT'S WRONG. TRY AGAIN. 

type: dka 

dka correct * 

ROW TYPEJ--FiS 
- FfS CORRECT 

■ THAT 'WAS PRACTICE. 

' WOU FOR THE REAL THING. 

TYPE WHAT APPEARS ON THE SCREEN. 

BE SURE, TO HOLD YOUR FINGERS IN THE 

PROPER POSITION. 

GET READY. ■ , : 
LFK 

LFK CORRECT 
2848.13163 
GET READY* .. 

* AKF 

AKD WRONG 
2522.0052 
GET READY... 4 

: f;s 

f;s correct 
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f 



. V. 



2112.00789 V, . 

GET READY.*.. 

JAf . 

JA? CORRECT 
2585* 00634 
GET READY. • • 

KSJ : ' 

KSJ CORRECT ' ■ 

2874.58623 : 

L * * « 

GET READY. . . ■ * 

h . 

ALD 

ALD CORRECT * * 

3210.60864 

GET READY. , . , 

' ■ i. • 

LDK 

LDK CORRECT ■ - 

2730.75159 

GET READY. 

* *- _ _ • ' 

■ SLA 

SLA CORRECT 
2696.26263 

get ready... 

' ' jdl • 

jul correct 

2380.71804 .: 
GET READY... - - 

_„. ;. DJS 
SJJ) WRONG 

? 816.90125 

TOtYT^MPLETK THE TESTS. 

THANKS FOR HELPING US OUT. 
TEND 

REMOVE THE DISKETTE AND jR|ERT_SNdTHER 
- ONE. THIS BILL BE USED FOR ASACKUP _ - 
El. SrEN THE WEW DISK IS IN PLACE HIT 

'return' . u ; ■ 

* i' * • 

• 7 ' ■ ' 1 
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